Article Info Received : 15.07.2014 Accepted : 21.11.2014 Soil quality approach can be used to describe soil health changes caused by different land use managements and vegetation types. Our objective was to assess the response of some soil quality indicators to different vegetation types including rainfed wheat (RW), grasses (G), Astragallus-Bromus (A-B), Astragallus-Lactuca (A-L), Astragallus-Artimisia (A-A) and Astragallus-Euphorbia (A-E) in a semiarid experimental rangeland in Hamedan, where environmental conditions in terms of slope aspect and soil parent material were similar., Substrate-induced microbial respiration (MRI) and the activity of phosphomonoesterase enzyme (PMEase) were determined in surface soil (0-15 cm) in spring and autumn. Morover, bioavailable phosphorus (P) and potassium (K) were measured in autumn. No significant disparity was detected in P content of different vegetation types. Bioavailable K between was highest in A-E, and lowest in G and RW sites. MRI was significantly higher in spring irrespective of vegetation type. This index was significantly highest in A-B site in both seasons. As for PMEase, A-A and A-B showed the highest values in autumn in spring, A-B, A-A and A-L demonstrated the highest phosphatase activity. PMEase in A-L and A-A sites was significantly higher in spring than autumn. Strongly significant positive correlation was found between PMEase and MRI. Overall, soil quality is highest under vegetation types composed of perennial shrubs, irrespective of season.
Introduction
The interdependency of vegetation type and soil chemical and biological properties leads to a variety of species, vegetation types, and plant communities existing on a rangeland with the same parent material and single climate regime. This variety of natural vegetation types is one of the basic elements of native rangelands and is the final result of multiple interactions of several natural environmental factors. In addition, soil chemical and biological properties and, in turn, plant growth are significantly controlled by variation in landscape attributes including slope, aspect, and elevation which influence the distribution of energy, plant nutrients, and vegetation by affecting organic activity (Sanaullaha et al., 2011) .
Over the last 10 years, soil quality has been one of the topics of greatest interest in soil science. This interest has been focused on defining the concept of soil quality and on searching for reliable ways for evaluating this quality (Gil-Sotres et al., 2005) . Soil quality is defined as "the capacity of a specific kind of soil to function, within natural or managed ecosystem boundaries, to sustain plant and animal productivity, maintain or enhance water and air quality, and support human health and habitation".
Authors often concentrate on finding out which soil properties best reflect the change in soil quality. Even though soil quality is affected by a large number of properties, the majority choose a small group of edaphic properties (basically biological and biochemical properties) to assess soil quality (Gil-Sotres et al., 2005) . Soil quality assessment by means of indices has been successfully adopted both at regional scale and on-farm level. It is believed that this kind of approach may be useful in supporting soil protection policy. Soil microbial activity, microbial respiration and enzyme activities play a key role in nutrient cycling, SOM decomposition and other soil functions (Taylor et al., 2002) . These soil properties are regularly used as indicators of soil quality and fertility, and have been reported to be greatly and differently affected by different vegetation covers (Liu et al., 2010) . Soil microbial properties are of great importance in determining the sustainability of agricultural management systems, and are becoming increasingly used to evaluate the influence of organic farming practices on soil quality and fertility due to their quick response, high sensitivity, ecological relevance, and ability to present information that integrates many environmental factors (Azeez et al., 2010) .
Land management as well as soil and environmental conditions lead to the deployment of different plant communities in rangeland ecosystems, which in turn may have different effects on soil quality indicators. The main objective of this research was to investigate the influence of different vegetation covers on the selected chemical, physical, and biochemical soil quality indicators, and thus to discuss which soils represent the maximum or optimal level of quality under different vegetation types, in Gonbad experimental watershed, Hamadan.
Material and Methods
Paired Gonbad watershed with a total area of nearly 290 hectares is located between longitude of 48° 41' 5" and 48
° 42' 17" east and latitude of 34° 41' 16" and 34° 42' 31" north, in 28 km south east of Hamedan (Figure 1 ). The watershed consists of two sub-basins: in control sub-basins no grazing management is applied, while in protected sub-basin, grazing has been restricted to a very short period in late autumn since 2002. The soil cover of the watershed consists of Typic Calcixerepts, Typic Haploxerepts and Lithic Xerorthents (Bahrami, 2012) . Preliminary stratification of vegetation cover was accomplished based on satellite images and field observations. Subsequently, five different vegetation types, of which grasses (G), Astragalus-Bromus (A-B), Astragalus-Artemisia (A-A), Astragalus-Lactuca (A-L) in protected sub-basin, and Astragalus-Euphorbia (A-E) in control sub-basin, were selected. Plant characteristics of rangeland vegetation types are presented in Table 1 . In addition, a formerly cultivated hilly land outside the watershed, now under rainfed wheat farming (RW) was selected as a nonpasture vegetation type. All of the six vegetation types were similar in terms of soil parent materials and slope aspect. Soil and plant sampling were conducted in mid-autumn 2012, and late spring 2013. Three plots (1*1 m 2 ) were studied in each vegetation type. The annual production (g.m -2 ) and the coverage of total canopy, annual and perennial grasses, annual and perennial forbs, and shrubs, as well as the coverage of surface gravel (>2 mm), litter and bare soil were measured in each plot. Moreover, the annual growth of plant cover, partitioned to the five mentioned classes, was determined. Three surface soil samples (0-15 cm) were collected from each plot.
Bioavailable phosphorus (Olsen et al., 1954) , bioavailable potassium (Klute, 1966) , substrate-induced soil microbial respiration (Alef, 1991) and phosphatase activity (Tabatabai and Bermner, 1969) were determined. A factorial experimental design with two factors, vegetation type (6 levels) and time (2 levels), was conducted. Prior to statistical analysis, data were normalized, if required.
Results and Discussion

Vegetation cover
The percentage of total vegetation canopy cover, as well as annual production of vegetation, percentage of litter, bare soil and annual forbs and grasses and perennial forbs and grasses in the different vegetation types in autumn and spring are listed in Table 1 . In spring, the canopy cover increased in both preserved and overgrazed sites compared to autumn (Table 1 ). The highest annual production was observed in A-A and A-B sites, whereas G and RW showed the lowest amount. Vegetation covers (annual and perennial grasses, annual and perennial forbs and shrubs) and total canopy covers were higher in spring than autumn, while the percentage of litter was higher in autumn. Shrub plants and perennial forbs showed larger amount in preserved rangeland; while the percent of grasses increase in overgrazed rangeland because of livestock grazing that they prefer use forb plants. Furthermore, A-B and A-A showed the highest value of total canopy cover, annual production and litter in surface soils. The low canopy cover and annual production in A-L and A-E represent adverse effects of grazing in overgrazed rangeland and also the bad effect of intensive grazing in preserved rangeland. 
Impact of different vegetation type on soil quality indices
The biological and chemical indicators of soil quality are shown in Table 2 . K and P values ranged from 169.4 to 271.1 and 14 to 23.3 mg/kg, respectively. No significant disparity was detected in P content of different vegetation types (Figure 2A ). Inorganic form of phosphorus has a large portion of the bioavailable P; the similarity of the soil parent material in different vegetation types and considering the lower proportion of organic P on bioavailable phosphorus concentration, the effect of vegetation type on bioavailable P differences were not significant. Soil bioavailable K depends on soil mineralogy. The highest bioavailable K was detected in A-E site; so increasing bioavailable potassium amount is due to the soil texture of A-E which was clay soil. This element appeared to be significantly lowest in RW (169.4 mg.kg -1 ) (Table2). Lack of permanent vegetation cover, continued wheat cultivation, uptake this element by plants and finally harvesting may explain the reduction of bioavailable K in the farmland site. PMEase activity ranged from 1.05 to 1.21 and 1.06 to 1.44 (μmol p-Nitrophenol g -1 h -1 ) in autumn and spring, respectively (Table 2) . A-A clearly showed the highest phosphatase activity. PMEase in A-B showed to be significantly higher compared to G, RW, A-L and A-E types in autumn; while in spring, A-B, A-A and A-L demonstrated the highest content of PMEase (Table 2) . Phospatase activity is implied in P cycle (Taylor et al., 2002) . Some of the enzymes like phosphomonoesterases convert organic phosphate to inorganic form. Phosphatase activity is largely associated with the organic matter components (Chaer et al., 2009) . High vegetation cover and litter in A-A culminates in higher production of root and microbial exudates which, in turn, lead to the higher enzyme activity in this site. No significant differences were observed between A-B, A-L and A-E sites; while the lowest phosphatase activity was measured in RW site ( Figure 3A) . Sanaullaha et al. (2011) reported that the activity of extracellular enzymes were higher in rangelands compared to farmlands. The average MR1 in different vegetation types and seasons ranged from 0.36 to 0.77 (mg co2.g soil -1 .day -1 ). Substrate-induced microbial respiration is a sensitive biological indicator to determine the impacts of environmental variables on soil microbial activities. MRI showed significant differences between different vegetation types in two seasons (Table2). A-B and A-L exhibited the highest amount of MR1 ( Figure 4A ). Excessive microbial respiration in rangeland is due to high amount of organic matter and added fresh matter to the soil. A-E in the overgrazed rangeland had the lowest amount of MR1.
Seasonal changes of soil quality indices
PMEase activity was significantly higher in spring compared to autumn, which can be attributed to an increase in vegetation cover (Table 2) . Moreover, canopy cover throws shade over the soil in spring, which is a suitable condition for the survival and reproduction of soil microorganism; the enzyme activity will increase in this season as well. Sanaullaha et al. (2011) found a significant increase in the activity of soil enzymes in spring (10). MR1 was significantly higher in spring compared to autumn ( Figure 4B ). A-A and A-B showed the highest amount of MR1 in spring (0.759 and 0.778 mg co2.g soil -1 .day -1 , respectively), while in autumn, A-L had the highest amount of this indicator (0.547 mg co2.g soil -1 .day -1 ).
Relationships between soil quality indicators and vegetation-environmental factors
Multivariate linear regression equation was applied to quantify the relationship between soil quality indicators, as dependent variable, vegetation-environmental factors. In autumn, 70% variation of PMEase activity is explained by shrub cover. , 40% variation of MR1 by top soil stone, 36% variation of P by bare soil, and finally 41% variation of K by annual production. In spring, 70% variation of PMEase activity is explained by total canopy cover, and 62% variation of MR1 by total canopy cover.
Conclusion
Vegetation cover in A-B and A-A was observed in highest amount. Hence, vegetation cover is greater and so C inputs in soil as litter. It seems evident that A-A and A-B vegetation types increased soil elements like P, K and their dynamics. PMEase activity and MR1 changed in different season. Generally, with increasing the vegetation cover percentage in rangeland most of the soil biological properties were improved to a large extent and shrubs had the greatest effect on these soil properties. The result show that pasture and agricultural land management has a direct impact on soil. In conclusion, the presence of plant increases the activity and biomass of soil microflora over the growing season, leading to improved condition in semi-arid soils of west Iran.
